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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/08900 



I. Basis of th r p rt 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 17).): 

Description, pages: 

1-8 as originally filed 

Claims, No.: 

1 -7 as originally filed 

Drawings, sheets: 

1/1 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-7 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-7 

Industrial applicability (IA) Yes: Claims 1-7 

No: Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Reference is made to the following documents: 

D1: US-A-4 446 107 
D2: EP-A-0 517 965 



V. Reasoned statement 

1. The subject-matter of claims 1-3 does not involve an inventive step in 
contradiction to Article 33(3) PCT. 

1 .1 The document D1 discloses a cyclone separator for separating solids from a gas- 
solid containing feed, comprising: 

- an upright hollow circular housing (figure 3) 

- a dipleg (2) with a lower part (figure 3; angled tube) 

- a flapper valve (4) 

1 .2 The subject-matter of claim 1 differs from D1 in the diameter of the dipleg 
increasing from the top of the lower part to the lower end of the dipleg. 

1.3 The technical problem to be solved is to prevent clogging of solid particles being 
collected above the valve (page 1 , line 24 to page 2, line 7). 

1.4 The document D2 relates to a hydrocyclone recovering potato starch having a 
dipleg (6+7) with a conical lower part (7) with a downwardly increasing diameter 
(figure). An advantage of this design is, among others, that it does not easily get 
clogged (column 2, lines 14-17). As D2 relates to the similar technical field and 
solves the same problem the combination of D2 and D1 is obvious. 

1 .5 The subject-matter of claims 2-3 consists in the definition of specific angles for 
the increasing diameter of the lower part, namely 0.2°-4° resp. 0.5°-2°. D2 
proposes only preferably an angle between 5° and 35° (column 1 , lines 32-33) 
but refers in general to all angles (see claim 1). The use of the claimed angles, not 
producing any unexpected effect, is therefore obvious. 
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2. The subject-matter of claim 4, the modification of an existing cyclone having an 
cylindrical dipleg to a cyclone according to claims 1-3, is not inventive as claims 
1-3 are not inventive. 

3. The subject-matter of claim 5 is not inventive as the cyclone according to claims 
1-3 is not inventive and the use of the cyclone for fluid catalytic catalysts is known 
from D1, column 1 , line 14. The additional matter is a definition of parameters of 
the process in wide ranges which are seen as being normal working conditions. In 
case of disagreement the applicant should provide an evidence that these are 
special working conditions not disclosed in the prior art and producing an 
unexpected effect. 

4. The subject-matter of claims 6 and 7 is not inventive as the cyclone according to 
claims 1-3 is not inventive and the use of the cyclone for fluid catalytic catalysts 
as well as the use within a vessel in which solids are disposed is known from D1 
(column 1, line 14 and figure 3). 

VII. Certain defects 

1. The independent claims are not filed in the two-part form in accordance with Rule 
6.3(b) PCT, which in the present case would be appropriate, with those features 
known in combination from the prior art being placed in a preamble (Rule 6.3(b)(i) 
PCT) and with the remaining features being included in a characterising part (Rule 
6.3(b)(ii) PCT). 

2. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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SEPARATOR APPARATUS 

The invention is directed to a cyclone separator 
apparatus for separating solids from a gas-solid 
containing feed. The invention is also directed to the 
use of such a cyclone separator in a fluid catalytic 
cracking process (FCC process). 

Such an apparatus is described in US-A-4871514 . This 
patent publication describes a cyclone separator which is 
used in a fluid catalytic cracking process to separate 
catalyst from the gaseous hydrocarbon products. The 
cyclone separator has a dipleg which has at its lower end 
a flapper valve. Flapper valves are also referred to a 
trickle valves. In normal operation the valve is in a 
closed position and catalyst will accumulate in the 
dipleg until it reaches a predetermined height in the 
dipleg. At this predetermined height the weight of the 
catalyst above the flapper valve will overcome the 
biasing effect holding the valve closed so that the valve 
opens and catalyst is released from the dipleg. In normal 
operation this sequence of steps will continue to take 
place. EP-A-383523, EP-A-488607 and US-A-4446107 are 
other publications describing cyclones having a dipleg 
and a trickle or flapper valve at the lower end of the 
dipleg . 

A problem often encountered with these cyclones is 
that the dipleg is filled with catalyst while the flapper 
valve remains closed. When a dipleg is clogged in such a 
fashion the cyclone will not function in an optimal 
manner as a solid-gas separator and the fluid catalytic 
cracking process will have to be shut down in order to 
overcome the clogging. Because FCC processes are expected 
to run many months and even years between planned 
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shutdowns any unexpected shutdown will cause considerable 
economic damage. 

The object of this invention is to provide a cyclone 
separator having improved reliability, i.e. a separator 
which does not have the clogging problems as described 
above. It has now been found that when the following 
apparatus is used less clogging of the dipleg will occur. 

A cyclone separator apparatus for separating solids 
from a gas-solid containing feed resulting in a gas-rich 
stream, the cyclone separator comprising an upright 
hollow circular housing fluidly connected to a dipleg 
having at its lower end a flapper valve, wherein the 
dipleg has a lower part, which lower part has a diameter 
which increases from the top of the lower part to the 
lower end of the dipleg. 

The cyclone separator according the invention has an 
upright hollow circular housing. The diameter of the 
housing may vary and preferably the housing will have an 
upper part of constant diameter (D3) and a lower part of, 
suitably continuously, declining diameter resulting in a 
frusto conical form. Diameter D3 suitably has a dimension 
of between 0.5 and 3 metre. The diameter (D4) at the 
lower end of the housing is suitably about the diameter 
of the dipleg connected to said lower end. In another 
embodiment a dust chamber is present between the lower 
part of the housing and the upper part of the dipleg. 
Such a dust chamber has as a rule a larger diameter (D5) 
than the diameter (Dl) of the top end of the dipleg. The 
dust chamber suitably has a conical formed bottom which 
allows the solids to flow towards the inlet of the 
dipleg. The diameter (Dl) of the top end of the dipleg 
may be constant for obvious structural advantages and has 
suitably a value of between 0.05 and 0.3 metres. The 
various dimensions of the cyclone will depend on the 
required separation efficiency and feed characteristics 
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The invention is also directed to retrofitting an 
existing cyclone separator having a dipleg, preferably 
having the dimensions as described above but with a 
dipleg of constant diameter, by modifying the lower part 
of the dipleg in order to arrive at the cyclone separator 
according to this invention. The flapper valve may be of 
any one of the known designs. 

The inlet means in a cyclone separator for the gas- 
solids feed are arranged in such a manner that, in use, a 
swirl movement in the tubular housing of the cyclone 
occurs. The swirl or rotating movement will cause the 
solids to be directed to the outer wall of the tubular 
housing where they slide down to be collected, optionally 
in a dust hopper From such a dust hopper the solids are 
withdrawn from the cyclone by means of the dipleg, also 
referred to as standpipe. The swirl movement can be 
obtained by an axial or tangential inlet' of the feed. If 
the feed enters the cyclone axially swirl imparting means 
will be present in the upper part of the tubular housing 
in order to impart on the downwardly moving feed a swirl 
or rotating movement* 

The invention is also directed to a gas/solids 
separation process making use of the cyclone as described 
above, wherein a pressure difference exists between the 
cyclone housing and just beneath the outlet opening of 
the dipleg of between 1000 Pa and 40000 Pa, the solids 

preferably have a diameter ranging between 1*10~6 m and 
200*10~6 m an d wherein the solids are fluid catalytic 
catalysts of which the external surface consists 
predominately of a matrix material of the catalyst. 
Examples of possible matrix materials are clays, i.e. 
kaoline or meta-kaoline, alumina, silica, silica-alumina, 
magnesia, titania, zirconia and mixtures thereof. It has 
been found that when the cyclone separator according to 
the invention is used for this process less clogging 
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occurs compared to when a cyclone having comparable 
dimensions but not having the tapered dipleg . 

The cyclone separator according to the invention is 
preferably used in processes, preferably a fluid 
catalytic cracking process, where the dipleg of the 
cyclone is not easily inspected when the cyclone is in 
use. This is for example the situation in which the lower 
end of the dipleg is located within a vessel in which the 
separated solids are disposed in. Examples of such 
vessels in a fluid catalytic cracking process are 
reactor/stripping vessels, regenerator vessels and 
catalyst storage vessels. 

A fluid catalytic cracking process generally 
comprises a reactor in which catalyst particles and 
gaseous hydrocarbons are contacted. The reactor is 
generally a vertically positioned tubular reactor often 
referred to as the riser reactor through "which catalyst 
and reactants co-currently flow in an upwards direction. 
At the end of the riser the catalyst particles are 
separated from the reactor effluent. This separation is 
usually effected by means of one or more separation 
stages. The separated catalyst particles are collected in 
a stripping vessel. In this vessel the catalyst particles 
are stripped with a water containing gas to separate any 
hydrocarbons from the catalyst. Stripping is suitably 
performed in a fluidized bed wherein the stripping gas is 
used as the means to fluidize the catalyst particles. The 
stripped catalyst particles are subsequently send to a 
regenerator vessel in which any coke is removed from the 
catalyst by means of combustion. The regenerator is 
suitably operated as a fluidized bed wherein the 
combustion gases, normally comprising oxygen, are used as 
means to fluidize the catalyst particles. The stripped 
and regenerated catalyst is reused in the process. In 
both stripping vessel and regenerator vessel the cyclone 
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separator according to the invention may be suitably 
used. 

In a preferred embodiment the cyclone separator 
according to the invention is used as a secondary cyclone 
to separate catalysts from the reactor riser effluent of 
a FCC process- In this embodiment the separation of 
catalyst from the reactor effluent is performed by means 
of a first separation which separates the bulk of the 
catalyst, followed by a secondary cyclone which separates 
most of the remaining catalyst particles. The first 
separator may a cyclone or any other gas/solids 
separation means. Examples of such FCC configurations are 
described in the earlier cited patent publications 
US-A-5055177, US-A-5391289, EP-A-309244, EP-A-299650 and 
EP-A-275158 . 

In another preferred embodiment the cyclone separator 
according to the invention is used as a primary and 
especially as a secondary cyclone to separate FCC 
catalyst particles from the gaseous effluent of a FCC 
regenerator . 

The invention shall be further elucidated by means of 
the following figures. Figure 1 represent a vertical 
cross section of the cyclone separator apparatus 
according the invention. 

In Figure 1 a separator apparatus according the 
invention is shown having a hollow circular housing (1), 
symmetrical around an axis (Ax) , f luidly connected to a 
dipleg (8) a gas outlet tube (4), inlet means (3) for the 
gas-solids feed, tangentially arranged to create, in use, 
a vortex flow in the circular housing (1) • The inlet 
means (3) is fluidly connected to an inlet conduit (2) . 
The circular housing (1) has upper tubular portion (5) 
with a diameter (D3) , a f rusto-conical envelope as a 
lower portion (6) of which smallest diameter (D4) is at 
the lower end and a dust chamber (7) having a 
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diameter (D5). The dipleg (8) has an upper tubular 

part (9) of constant diameter (Dl) connected to the dust 

chamber via the inlet (10) of the dipleg. A lower 

part (11) having a length (L) with diameter increasing 

from diameter (Dl) at the top (12) of the lower part (11) 

to the diameter (D2) of the lower end (13) of this 

part (11) . The angle (H) is formed by the wall of the 

tapered lower end and the axis (Ax) . At the lower 

end (13) an opening which lies in the horizontal plane is 

shown connected to it a flapper valve (14). The flapper 

valve (14) is equipped with a counter weight (15) and is 

shown in a partly opened position in Figure 1. 

The invention will be illustrated with the following 
non-limiting examples. 
Example 1 

In a cyclone r equipped with a dipleg having a tapered 
lower part, a gas/FCC catalyst feed was separated in a 
solids rich bottom product and a solids poor gaseous 
product at room temperature. The cyclone had a dipleg of 
4.5 m long (the dipleg-flow was made visible by using 
glass) and had further the dimensions as stated in 
Table 1. The dipleg-lower-end was located above a 
fluidized bed-level, and a horizontal counterweighted 
flapper-valve was present. The catalyst flux in the 
dipleg was 30 kg/m2s. The pressure difference between the 
cyclone and the exterior of the dipleg was 7000 Pa. The 
run was continued for more than 100 minutes and no 
clogging of the dipleg was observed. The example was 
repeated at lower pressure differences and no clogging of 
the dipleg was observed. Only when the pressure 
difference was increased to values exceeding 7000 Pa 
clogging was observed. 
Comparative experiment 

Example 1 was repeated except that the lower part of 
the dipleg had a constant diameter. The pressure 
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difference was 4500 Pa. It was observed that, even at 
these low pressure difference, the solids flow leaving 
the dipleg stopped within 10 minutes. The dipleg was 
completely filled with solids and the cyclone started to 
discharge catalyst particles through the top-outlet. 



Table 1 



Parameter 


reference 


Dimension 


Ex. 1 


Comp . 
Ex. A 


Cyclone main 
diameter 


D3 


mm 


320 


320 


Dipleg-main 
diameter 


Dl 


mm 


80 


80 


Dipleg-lower end 
diameter 


D2 


nun 


94 


80 


Diverging angle 


H 


o 


1 


0 


Length 

continuously 
diverging part 


L 


mm 


400 


0 


Catalyst Flux 




kg/m^s 


30 


30 


Pressure 
difference 


dP 


Pa 


7000 


> 4500 


Catalyst mean 
particle size 




mm 


0.075 


0.075 


Run- time 




minutes 


> 100 


< 10 
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CLAIMS 



1. A cyclone separator apparatus for separating solids 
from a gas-solid containing feed resulting in a gas-rich 
stream, the cyclone separator comprising an upright 
hollow circular housing fluidly connected to a dipleg 

5 having at its lower end a flapper valve, wherein the 

dipleg has a lower part, which lower part has a diameter 
which increases from the top of the lower part to the 
lower end of the dipleg. 

2. Apparatus according to claim 1, wherein the diameter 
10 of the lower part increases continuously and the angle 

formed by the inner surface of the lower part of the 
dipleg and the vertical axis is between 0.2° and 4°, 

3. Apparatus according to claim 2, wherein the angle is 
between 0.5° and 2°. 

15 4. Retrofitting an existing cyclone separator apparatus 

for separating solids from a gas-solid containing feed 
resulting in a gas-rich stream, the cyclone separator 
comprising a dipleg having a constant diameter, wherein 
the lower part of the existing dipleg is modified in 

20 that this lower part has a diameter which continuously 

increases from the top of the lower part to the lower end 
of the dipleg resulting in a cyclone separator according 
to any one of claims 1-3. 

5. Process to separate gas from solids making use of the 
25 apparatus as described in anyone of claims 1-3, wherein a 

pressure difference exists between the cyclone housing 
and just beneath the outlet opening of the dipleg of 
between 1000 Pa and 40000 Pa, the solids have a diameter 
ranging between 1*10~ 6 m and 200*10~ 6 m and wherein the 
30 solids are fluid catalytic catalysts. 
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6. Use of an apparatus according to any one of 
claims 1-3, in a fluid catalytic cracking process. 

7. Use according to claim 6, wherein the lower end of 
the dipleg of the apparatus according to any one of 
claims 1-3 is located within a vessel in which the 
separated solids are disposed in. 



WO 00/27538 



09/831076 

PCT/EP99/08900 



* 1/1 




JC 08RecMPd*0 ^mm 



AT If 



PATENT COOPERATION 

PCT 



ATY 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 

TS 0762 PCT 


FOR FURTHER see Notification of Transmittal of International Search Report 
AQyiQN (Form PCT/ISA/220) as well as, where applicable, item 5 below. 


International application No. 

PCT/EP 99/08900 


International filing date (day/month/year) 

04/1 1/1999 


(Earliest) Priority Date (day/month/year) 

06/1 1/1998 


Applicant ~ 

SHELL INTERNATIONALE RESEARCH MAATS. . B. V . . .et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the aDDlicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 



_ sheets. 



This International Search Report consists of a total of 4 

PH K is also accompanied by a copy of each prior art document cited in this report. 



2. 
3. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

Q the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I | contained in the international application in written form. 

I | fifed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readble form 

□ 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

Q the statement that the information recorded in computer readable form is identical to the written sequence listinq has been 
furnished 

I | Certain claims were found unsearchable {See Box i). 
| | Unity of invention is lacking (see Box II). 



4. With regard to the title, 

PH the text is approved as submitted by the applicant. 

I | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

| | the text is approved as submitted by the applicant. 

nn the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. J 

\T\ as suggested by the applicant. Q Non e of the figures. 

I | because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/EP 99/08900 



Box III TEXT OF THE ABSTRACT (Continuation of it m 5 of the first sheet) 



A cyclone separator apparatus for separating solids from a gas-solid 
containing. feed resulting in a gas-rich stream, the cyclone separator 
comprising an upright hoi low circul ar housing (1) fluidly connected to 
a dipleg (8) having at its lower end a flapper valve (14), wherein the 
dipleg (8) has a lower part (11), which lower part has a diameter which 
continuously increases from the top (12) of the lower part (11) to the 
lower end (13) of the dipleg. 



Form PCT/ISA/210 (continuation of first sheet (2)) (July 1998) 



•— • 


International Application No 

PCT/EP 99/08900 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B04C5/15 B01J8/00 C10G11/18 




According to International Patent Classification (IPC) or to both national classification and IPC 




8. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 B04C B01J C10G 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4 446 107 A (F. BUYAN) 
1 May 1984 (1984-05-01) 
cited in the application 
column 1, line 6 - line 14 
column 3, line 29 -column 5, line 12 
'figures 3-5 

US/4 871 514 A (M. ROSS) 

October 1989 (1989-10-03) 
felted in the application 
column 4, line 18 - line 58 
figure 2 

GB 1 194 366 A (STANDARD OIL COMPANY) 
10 June 1970 (1970-06-10) 
figure 

-/- 



1,4-7 




1,4-7 



1,4-7 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underiying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document member of the same patent family 



Date of the actual completion of the international search 

21 February 2000 


Date of mailing of the international search report 

29/02/2000 


Name and mailing address of the ISA 

European Patent Office, P.B. 581 8 Patentlaan 2 
NL-2280 HVRijswijk 
Tel. (+31-70)340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Laval , J 



Form PCT/ISA/210 (second sheet) (Jufy 1992) 



page 1 of 2 



International Application No 

PCT/EP 99/08900 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category c 



Citation of document, with indication, where appropriate, of the relevant passages 

Z 



Relevant to claim No. 




EP 0 517 965 A (AVEBE) 
16 December 1992 (1992-12-16) 
mn 1, line 1 - line 33 
igure 



1-3 




EP 0 383 523 A (EXXON) 
22 August 1990 (1990-08-22) 
cited in the application 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



page 2 of 2 



Information on patent family members 



International Application No 

PCT/EP 99/08900 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 


4446107 


A 


01- 


■05- 


1984 


NONE 






us 


4871514 


A 


03- 


■10- 


1989 


GB 


2212248 A 


19-07-1989 


GB 


1194366 


A 


10- 


■06- 


1970 


BE 


700641 A 


28-12-1967 














ES 


342509 A 


16-10-1968 














FR 


1529336 A 


15-10-1968 














IL 


28081 A 


24-03-1971 














NL 


6709038 A 


22-01-1968 














SE 


354655 B 


19-03-1973 














YU 


120867 A,B 


30-04-1975 


EP 


517965 


A 


16- 


12- 


1992 


DE 


69121884 D 


10-10-1996 














DE 


69121884 T 


20-02-1997 














DK 


517965 T 


06-01-1997 


EP 


383523 


A 


22- 


•08- 


1990 


US 


4996028 A 


26-02-1991 














AR 


241050 A 


30-04-1991 














CA 


2008818 A 


15-08-1990 














DE 


69007829 D 


11-05-1994 














DE 


69007829 T 


28-07-1994 














JP 


2268850 A 


02-11-1990 














JP 


2878373 B 


05-04-1999 



Form PCT/1SA/210 (patent family annex) (July 1992) 



